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CLAIMS 
[Claim(s)] 

[Claim l] With the electric fan by whom counters said radiator, and is prepared and 
actuation / halt change-over is done in order to cool the cooling water in the cooling 
water path of the engine which comes to contain a radiator at least When the water 
temperature detected by the water temperature detection means and said water 
temperature detection means for detecting the temperature of said cooling water 
needs to become higher than the 1st laying temperature and needs to cool said 
cooling water, while operating said electric fan When the water temperature 
detected by said water temperature detection means becomes lower than the 2nd 
laying temperature and it becomes unnecessary to cool said cooling water, It is the 
control unit of the electric fan having the control means which stops said electric fan. 
The tolerance of the components relevant to the control unit of the electric fan 
concerned, and an incorrect actuation decision means to judge whether it originates 
in degradation, and said each laying temperature of said electric fan is out of range, 
and he incorrect-operates, The control unit of the electric fan characterized by 
having an amendment means to amend either [ at least ] said 1st laying 
temperature or the 2nd laying temperature when it is judged that said electric fan 
incorrect-operates with said incorrect actuation decision means. 
[Claim 2] A water temperature rate- of -change detection means by which said 
incorrect actuation decision means detects the rate of change of water temperature 
when said electric fan is stopped, With a rate-of-change comparison means to judge 
whether the actual rate of change detected by said water temperature 
rate-of-change detection means is lower than the criteria rate of change defined 
beforehand, and said rate-of-change comparison means The control unit of the 
electric fan according to claim 1 characterized by said electric fan consisting of the 
1st qualification means recognized as what said each laying temperature is out of 
range, and incorrect-operates when actual rate of change is judged to be lower than 
criteria rate of change. 

[Claim 3] An operating time detection means by which said incorrect actuation 
decision means detects the time amount to which said electric fan is operating, With 
an operating time comparison means to judge whether the actual operating time 
detected by said operating time detection means is longer than the conventional 
time defined beforehand, and said operating time comparison means The control 
unit of the electric fan according to claim 1 characterized by said electric fan 
consisting of the 2nd qualification means recognized as what said each laying 
temperature is out of range, and incorrect-operates when actual operating time is 
judged to be longer than the conventional time. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control device of the electric 
fan for cooling engine cooling water, and relates to the control device which carries 
out the on-off change-over of the electric fan according to engine cooling water 
temperature in detail. 
[0002] 

[Description of the Prior Art] Conventionally, what was indicated by JP,58-96119,A 
is known as this kind of a technique. With this technique, as a radiator is countered, 
an electric fan is arranged. And engine cooling water temperature is detected by the 
coolant temperature sensor, and based on the detection result, an electric fan is 
turned on or it is turned off. Namely, when detection water temperature becomes 
higher than the laying temperature for actuation, as for a microcomputer, an 
electric fan is operated as what needed to cool cooling water. On the other hand, 
when detection water temperature becomes lower than the laying temperature for a 
halt, as for a microcomputer, an electric fan is operated as a thing it became 
unnecessary to cool cooling water. By such control, unusual lifting of cooling water 
temperature or control of lowering is achieved. 

[0003] By the way, in this cooling system, a thermostat is formed between an engine 
and a radiator. This thermostat is a kind of the valve which carries out self-closing 
motion with cooling water temperature. A thermostat blockades the path between 
an engine and a radiator, when cooling water temperature is under a predetermined 
value, and it intercepts the inflow to an engine engine water jacket from a radiator 
as a result. On the other hand, when cooling water temperature is beyond a 
predetermined value, the path between an engine and a radiator is opened, and the 
inflow to an engine engine water jacket from a radiator is permitted as a result. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional technique, the tolerance of various components including a thermostat, 
degradation, etc. were not taken into consideration. For example, as for a 
thermostat, it is distinct on an experience that the temperature (predetermined 
value) which deteriorates with time and carries out self-closing motion with the 
passage of time rises. Therefore, however the timing to which a thermostat opens 
the path between an engine and a radiator might become late and the electric fan 
might operate, it was difficult to reduce cooling water temperature effectively. 
Therefore, after the electric fan operated, the electric fan concerned was not stopped 
easily but there was a possibility that the situation where a fan operating ratio will 
increase might arise. Consequently, there was a possibility that various kinds of 
nonconformities, such as buildup of the noise generating time amount 
accompanying a fan revolution, endurance lowering of an electric fan, load buildup 
to a dc-battery or an AC dynamo, and aggravation of fuel consumption, might arise. 
[0005] Moreover, the above-mentioned nonconformity had a possibility that it might 



be generated not only by degradation of a thermostat but by the tolerance of other 
components, such as the tolerance or a coolant temperature sensor, and degradation. 
This invention is made in view of the situation mentioned above, and the object is in 
offering the control unit of the electric fan who can control generating of the 
nonconformity by a fan operating ratio increasing. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it 
sets to invention according to claim 1. With the electric fan M3 by whom counters 
said radiator Ml, and is prepared and actuation / halt change-over is done in order 
to cool the cooling water in the cooling water path of the engine M2 which becomes 
including a radiator Ml at least, as shown in drawing 1 When the water 
temperature detected by the water temperature detection means M4 and said water 
temperature detection means M4 for detecting the temperature of said cooling 
water needs to become higher than the 1st laying temperature and needs to cool 
said cooling water, while operating said electric fan M3 When the water 
temperature detected by said water temperature detection means M4 becomes 
lower than the 2nd laying temperature and it becomes unnecessary to cool said 
cooling water, It is the control unit of the electric fan having the control means M5 
which stops said electric fan M3. The tolerance of the components relevant to the 
control unit of the electric fan concerned, and an incorrect actuation decision means 
M6 to judge whether it originates in degradation, and said each laying temperature 
of said electric fan M3 is out of range, and he incorrect-operates, When it is judged 
that said electric fan M3 incorrect-operates with said incorrect actuation decision 
means M6, it is making into the summary to have had an amendment means M7 to 
amend either [ at least ] said 1st laying temperature or the 2nd laying temperature. 
[0007] In invention according to claim 2 moreover, said incorrect actuation decision 
means M6 of invention according to claim 1 A water temperature rate-of-change 
detection means M61 to detect the rate of change of water temperature when said 
electric fan M3 is stopped, With a rate-of-change comparison means M62 to judge 
whether the actual rate of change detected by said water temperature 
rate-of-change detection means M61 is lower than the criteria rate of change 
defined beforehand, and said rate-of-change comparison means M62 When actual 
rate of change is judged to be lower than criteria rate of change, said each laying 
temperature of said electric fan M3 is out of range, and it is making into the 
summary to consist of the 1st qualification means M63 recognized as what 
incorrect-operates. 

[0008] In invention according to claim 3 furthermore, said incorrect actuation 
decision means M6 of invention according to claim 1 An operating time detection 
means M64 to detect the time amount to which said electric fan M3 is operating, 
With an operating time comparison means M65 to judge whether the actual 
operating time detected by said operating time detection means M64 is longer than 
the conventional time defined beforehand, and said operating time comparison 
means M65 When actual operating time is judged to be longer than the 
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conventional time, said each laying temperature of said electric fan M3 is out of 
range, and it is making into the summary to consist of the 2nd qualification means 
M66 recognized as what incorrect-operates. 
[0009] 

[Function] According to the above-mentioned configuration, as shown in drawing 1 , 
the temperature of cooling water is detected by the water temperature detection 
means M4. When the water temperature needs to become higher than the 1st laying 
temperature and needs to cool cooling water, the electric fan M3 operates by the 
control means M5. When the detected water temperature becomes lower than the 
2nd laying temperature on the other hand and it becomes unnecessary to cool 
cooling water, the electric fan M3 stops by the control means M5. And when the 
electric fan M3 operates, the cooling water in the cooling water path of the engine 
M2 which comes to contain a radiator Ml at least is cooled, and it gets. 
[00 10] Now, in this invention, it is judged whether with the incorrect actuation 
decision means M6, it originates in the tolerance of the components relevant to an 
electric fan's control unit and degradation, and said each laying temperature of said 
electric fan M3 is out of range, and he incorrect-operates. And when it is judged that 
the electric fan M3 incorrect-operates with the incorrect actuation decision means 
M6, either [ at least ] the 1st laying temperature or the 2nd laying temperature is 
amended by the amendment means M7. For this reason, it originates in the 
tolerance of an associated part, and degradation, and each laying temperature of 
the electric fan M3 is out of range, and even if it will be in the condition that it can 
incorrect-operate, when laying temperature will be amended and actual water 
temperature does not fall easily, it is controlled that the electric fan's M3 actuation 
delays unusually. 

[00 11] Moreover, in an operation of invention according to claim 1, among the 
incorrect actuation decision means M6, the rate of change of water temperature 
when the electric fan M3 is stopped by the water temperature rate-of-change 
detection means M61 is detected, and, according to invention according to claim 2, it 
is judged by the rate-of-change comparison means M62 whether the detected actual 
rate of change concerned is lower than the criteria rate of change defined 
beforehand. Moreover, when actual rate of change is judged to be lower than criteria 
rate of change by the rate-of-change comparison means M62, by the 1st 
qualification means M63, each laying temperature of the electric fan M3 is out of 
range, and what incorrect-operates is presumed. For this reason, a judgment of 
incorrect actuation is made certainty and easily, and it gets. 

[0012] Furthermore, in an operation of invention according to claim 1, among the 
incorrect actuation decision means M6, the time amount to which the electric fan 
M3 is operating with the operating time detection means M64 is detected, and, 
according to invention according to claim 3, it is judged by the operating time 
comparison means M65 whether the detected actual operating time concerned is 
longer than the conventional time defined beforehand. Moreover, when actual 
operating time is judged to be longer than the conventional time by the operating 



time comparison means M65, by the 2nd qualification means M66, each laying 
temperature of the electric fan M3 is out of range, and what incorrect-operates is 
presumed. For this reason, like an operation of invention of a publication, a 
judgment of incorrect actuation is made certainty and easily, and it sells to a claim. 
[0013] 
[Example] 

(The 1st example) The 1st example which materialized an electric fan's control unit 
in this invention is hereafter explained to a detail based on drawing 2 ■ drawing 5 . 
[0014] V-type engine (only henceforth an engine) 1 which has two or more cylinders 
is typically shown in drawing 2 . These cylinders are divided into two banks and 
each bank is allotted to the V character mold centering on the crankshaft (not 
shown). With the engine 1, the gaseous mixture of a fuel and air was burned, heat 
energy was obtained, and this heat energy is changed into power. A part of heat 
energy which is not changed into power is lost as exhaust gas or friction loss, and 
the remainder is absorbed by each part of an engine 1. In order to prevent that an 
engine 1 is overheated with this absorbed heat, the cooling system of a water cooling 
type shown below is formed. 

[0015] In the cylinder block 2 of an engine 1, the engine water jacket 3 which is the 
path of cooling water is formed. In each cylinder head 4, the engine water jacket 5 is 
formed in the condition that it was open for free passage in said jacket 3. The 
down-stream edge of both the engine water jackets 5 joins, and has become one. 
[0016] Ahead [ of an engine 1 ] (left of drawing 2 X the radiator 9 which consists of 
the upper tank 6, a core 7, and ROATANKU 8 is arranged. The core 7 is equipped 
with tube 7a of the a large number book which connects the upper tank 6 and 
ROATANKU 8, and cooling fin 7b prepared in the perimeter of those tube 7a. The 
cooling water which passed engine water jackets 3 and 5 flows in order of the upper 
tank 6, a core 7, and ROATANKU 8. 

[0017] The engine water jacket 5 in the cylinder head 4 is opened for free passage by 
the first path 11 at the upper tank 6. Moreover, the engine water jacket 3 in a 
cylinder block 2 is opened for free passage by the second path 12 at ROATANKU 8. 
The cooling water path 13 is formed of these engine water jackets 3 and 5, the first 
path 11, a radiator 9, the second path 12, and the bypass path 15 mentioned later. 
[0018] In the cylinder block 2, Water pump 14 which consists of a centrifugal pump 
is attached in a part for the connection of the second path 12 and an engine water 
jacket 3. Water pump 14 is connected with the crankshaft with the pulley, the belt, 
etc., and operates by revolution of the crankshaft accompanying actuation of an 
engine 1. Water pump 14 attracts the cooling water in the second path 12, and it 
carries out the regurgitation to an engine water jacket 3. By these attraction and 
regurgitation, cooling water circulates through the inside of the cooling water path 
13 with Water pump 14 as the starting point. Cooling water absorbs and carries out 
temperature up of the heat of an engine 1 in the process in which engine water 
jackets 3 and 5 are passed, during this circulation. Fundamentally, in case the 
cooling water which carried out temperature up passes the core 7 of a radiator 9, it 



emits heat from cooling fin 7b. 

[0019] The first path 11 and the second path 12 are opened for free passage by the 
bypass path 15, and the cooling water in the first path 11 can bypass a radiator 9, 
and can circulate to the second path 12 through the bypass path 15. 
[0020] The thermostat 16 is arranged in unification partial 15a of the bypass path 
15 to said second path 12. A thermostat 16 is a temperature- sensitive valve which 
operates according to the temperature of cooling water, and the so-called wax type 
which opens and closes a path in a valve element using the expansion and 
contraction by the heat of a wax of thing is used in this example. In addition, it may 
change to this wax type of thing, and the thermostat of a bellows type may be used. 
[0021] A thermostat 16 opens the bypass path 15 and permits the negotiation of the 
cooling water from this path 15 to the second path 12 while it blockades the second 
path 12 and intercepts the negotiation of the cooling water from a radiator 9 to an 
engine water jacket 3, when the temperature (cooling water temperature) THW of 
cooling water is below the predetermined value defined beforehand. A thermostat 16 
blockades the bypass path 15 and intercepts the negotiation of the cooling water 
from this path 15 to the second path 12 while it opens the second path 12 and 
permits the negotiation of the cooling water from a radiator 9 to an engine water 
jacket 3, when the temperature of cooling water is higher than said predetermined 
value. Moreover, in this example, although not illustrated, rather than the 
thermostat 16 of the first path 11 and the second path 12, a part for a downstream is 
opened for free passage by the small auxiliary path of a flow passage area rather 
than the circulation path 13, and the reservoir tank is arranged in the middle. A 
reservoir tank is for absorbing change of the volume of the cooling water produced 
by the temperature change. In addition, the air chamber for absorbing change of the 
volume of cooling water may be in the upper tank 6 of a radiator 9. 
[0022] In this example, as the above-mentioned radiator 9 is countered, the electric 
fan 17 is formed. This electric fan 17 has the motor 19 for rotating the impeller 18 
and this impeller 18 for promoting a heat dissipation operation of a radiator 9 by 
compulsory air blasting. 

[0023] In the middle of the first path 11 of said engine 1 (****** [ in an engine water 
jacket 3 ]), the coolant temperature sensor 20 which detects the temperature 
(cooling water temperature THW) of cooling water is formed. Moreover, what is 
listed to a degree as other various sensors is prepared in the engine 1 grade. That is, 
near the throttle valve, the throttle position sensor which detects a throttle opening 
is formed, and the rotational frequency sensor which detects an engine speed from a 
revolution of the Rota is prepared for the distributor. Moreover, the air flow meter 
which detects an inhalation air content is formed in the downstream of an air 
cleaner. 

[0024] Furthermore, an operator breaks in and the accelerator control input sensor 
which outputs the voltage signal according to the control input (accelerator opening) 
is formed in the accelerator pedal which adjusts an engine speed. Furthermore, the 
sensor which detects various operational status, such as an intake temperature 
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sensor, a speed sensor, and a neutral switch, is formed also out of it. 
[0025] Various sensors including said coolant temperature sensor 20 etc. are 
electrically connected to the input side of an electronic control (henceforth "ECU") 
31. Moreover, the actuation circuit 21 which carries out revolution actuation of the 
motor 19 is electrically connected to the output side of ECU31 by switching the 
existence of energization of said motor 19. 

[0026] In this example, ECU31 constitutes a control means, an incorrect actuation 
decision means, an amendment means, a water temperature rate-of-change 
detection means, a rate-of-change comparison means, and the 1st qualification 
means. Moreover, ECU31 is equipped with a central-process control unit (CPU), a 
read only memory (ROM), random access memory (RAM), Backup RAM and input 
port, and an output port, and these are mutually connected by the bus 38. CPU 
performed various data processing according to the control program set up 
beforehand, and ROM has memorized beforehand a control program and an initial 
data required in order to perform data processing by CPU. Moreover, RAM stores 
temporarily the result of an operation of CPU. 

[0027] The detecting signal from various sensors including said coolant temperature 
sensor 20 etc. is inputted into various input port. Based on these signals, CPU 
performs various conversion and an operation and outputs the driving signal for 
driving a motor 19 eventually to the actuation circuit 21 through an output port. 
[0028] Next, the operation and effectiveness of this example which it comes to 
constitute as mentioned above are explained. The flow chart shown in drawing 3 is 
an "electric fan control routine" performed as actuation for controlling a motor 15 
among each processing performed by ECU31, operating and stopping the electric 
fan 17, and is performed by regular interruption for every predetermined time. 
[0029] If processing shifts to this routine, ECU31 will read first the signal which 
shows various operational status, such as the cooling water temperature THW, in 
step 101 based on detection results, such as various sensors including a coolant 
temperature sensor 20. 

[0030] Next, in step 102, the current cooling water temperature THW judges 
whether it is higher than the fan actuation reference temperature TFON. And when 
the cooling water temperature THW is higher than the fan actuation reference 
temperature TFON, a predetermined signal is outputted to the actuation circuit 21 
in order to operate the electric fan 17 (ON), and a motor 19 is made to drive in step 
103. And subsequent processing is once ended. 

[0031] Moreover, when the cooling water temperature THW is not higher than the 
fan actuation reference temperature TFON, it shifts to step 104. In step 104, it 
judges whether current and the electric fan 17 are operating. And when the electric 
fan 17 is not operating, subsequent processing is once ended. 

[0032] On the other hand, when the electric fan 17 is operating, in step 105, it 
judges whether the current cooling water temperature THW is lower than the fan 
halt reference temperature TFOFF. In this example, this fan halt reference 
temperature TFOFF is set as the value lower than the fan actuation reference 



temperature TFON. That is, the hysteresis is established between the fan halt 
reference temperature TFOFF and the fan actuation reference temperature TFON. 
And when the cooling water temperature THW is not lower than the fan halt 
reference temperature TFOFF, the cooling water temperature THW exists between 
the above-mentioned hystereses, and once ends subsequent processing as what does 
not still need to stop the electric fan 17. 

[0033] Moreover, when the cooling water temperature THW is lower than the fan 
halt reference temperature TFOFF, cooling water is judged to be what was cooled 
enough, in step 106, a predetermined signal is outputted to the actuation circuit 21 
in order to stop the electric fan 17 (ofO, and a motor 19 is stopped. 
[0034] Then, in step 107, while recognizing current operational status based on the 
various signals read this time, it judges whether predetermined study conditions 
are satisfied. It is mentioned that the study conditions said here are for example, 
under idling, that the air-conditioner is not operating, that the vehicle speed is "0 M , 
that an intake-air temperature is in predetermined within the limits, etc. And when 
study conditions are not satisfied, subsequent processing is once ended. 
[0035] Moreover, when study conditions are satisfied, in step 108, rate of 
temperature change deltaT just before the electric fan 17 stops judges whether it is 
lower than the criteria rate of change alpha defined beforehand. This rate of 
temperature change deltaT is expressed with the value when doing the division of 
the deflection B with the cooling water temperature THW at the time of the cooling 
water temperature THW and the electric fan 17 when only predetermined time A 
goes back from the event of the electric fan 17 being stopped being stopped by 
predetermined time A as shown in drawing 4 and 5 (deltaT=B/A). Here, when a 
thermostat 16 deteriorates with time, it is in the inclination for the temperature 
(predetermined value) which the thermostat 16 concerned opens and closes to rise. 
In this case, time amount will be taken until it becomes that in which the cooling 
water temperature THW cannot fall easily and the electric fan 17 stops actually, 
even if the electric fan 17 operates as shown in drawing 4 , and it is in the 
inclination for rate of temperature change deltaT to become low. For this reason, 
when rate of temperature change deltaT becomes lower than the criteria rate of 
change alpha, degradation of a thermostat 16 etc. takes place, each original 
reference temperature of the electric fan 17 is out of range, and what can 
incorrect-operate is presumed. And in the above-mentioned step 108, in being lower 
than the criteria rate of change alpha as which rate of temperature change deltaT 
was determined beforehand, each reference temperature is amended and it shifts to 
step 109 as what needs to avoid protraction of the electric fan's 17 operating time. 
[0036] That is, in step 109, while setting up the value which added the 
predetermined value beta to the fan actuation reference temperature TFON till 
then as a new fan actuation reference temperature TFON, the value which added 
the predetermined value gamma to the fan halt reference temperature TFOFF till 
then is set up as a new fan halt reference temperature TFOFF. And ECU31 once 
ends subsequent processing. On the other hand, in step 108, rate of temperature 



change deltaT once ends subsequent processing as what does not need to amend 
each reference temperature, in not being lower than the criteria rate of change 
alpha. 

[0037] When the cooling water temperature THW reaches the original fan actuation 
reference temperature TFON as are explained above, and a continuous line shows 
this example to drawing 4 , while the thermostat 16 grade is functioning normally, 
the electric fan 17 is turned on (timing tl). Thereby, cooling water is cooled and the 
cooling water temperature THW falls after that. And when the cooling water 
temperature THW reaches the original fan halt reference temperature TFOFF, the 
electric fan 17 is turned off (timing t2). 

[0038] On the other hand, when degradation takes place to thermostat 16 grade, it 
is in the inclination for own closing motion temperature to rise. For this reason, 
even if the electric fan 17 operates (timing tl), the cooling water from a radiator 9 
will not be led to the direction of engine water jackets 3 and 5, and cooling water 
will not be cooled easily. Therefore, in the former, as a broken line showed to 
drawing 4 , there was a possibility that the phenomenon in which the cooling water 
temperature THW does not fall easily might occur. Consequently, that to which the 
cooling water temperature THW reaches the original fan halt reference 
temperature TFOFF (timing t2a) took long duration, and buildup of the electric 
fan's 17 operating ratio was caused. 

[0039] Now, in this example, when rate of temperature change deltaT for 
predetermined time A minutes of before at the time of the electric fan 17 being 
stopped is detected when predetermined study conditions are satisfied, and the rate 
of temperature change deltaT becomes lower than the criteria rate of change alpha, 
degradation of a thermostat 16 etc. takes place, each original reference temperature 
of the electric fan 17 is out of range, and what can incorrect- operate is presumed. 
And in this case, it is set up as a fan halt reference temperature TFOFF with the 
new value which was set up as a fan actuation reference temperature TFON with 
the new value which added the predetermined value beta to the fan actuation 
reference temperature TFON till then, and added the predetermined value gamma 
to the fan halt reference temperature TFOFF till then. For this reason, as an 
alternate long and short dash line shows to drawing 4 , the electric fan 17 is turned 
on with the fan actuation reference temperature TFON also with a high twist till 
then (timing tlb), and a twist is also turned off with the high fan halt reference 
temperature TFOFF till then (timing t2b). 

[0040] For this reason, by originating in the tolerance of a thermostat 16 and the 
associated part of coolant temperature sensor 20 grade, and degradation, even if the 
original reference temperature of the electric fan 17 is out of range and it will be in 
the condition that it can incorrect-operate, laying temperature will be amended 
suitably. And it can control that originate in actual cooling water temperature not 
falling easily etc., and the electric fan's 17 actuation delays unusually. Consequently, 
buildup of the noise generating time amount accompanying buildup of the electric 
fan's 17 operating ratio can be controlled. Moreover, improvement in the electric 



fan's 17 endurance and prolongation-of-life-ization can be attained. Furthermore, 
while being able to reduce the load to a dc-battery or an AC dynamo and being able 
to prevent the adverse effect to these, aggravation of fuel consumption can also be 
controlled. 

[0041] Moreover, in this example, when rate of temperature change deltaT became 
lower than the criteria rate of change alpha, we decided that the electric fan 17 
judges it as what incorrect-operates. For this reason, incorrect actuation can be 
judged certainty and easily. 

[0042] (The 2nd example) Next, the 2nd example which materialized this invention 
is explained according to drawing 6 and 7. However, since it is equivalent to the 1st 
example mentioned above in the configuration of this example etc., the sign same 
about the same member is attached and the explanation is omitted. And below, 
suppose that a point of difference with the 1st example is explained as a core. 
[0043] In this example, there is a difference with the 1st big example in the 
approach of decision of the electric fan's 17 incorrect actuation. And ECU31 
constitutes a control means, an incorrect actuation decision means, an amendment 
means, an operating time detection means, an operating time comparison means, 
and the 2nd qualification means. 

[0044] Next, the operation and effectiveness of this example which it comes to 
constitute as mentioned above are explained. The flow chart shown in drawing 6 is 
an "electric fan control routine" performed as actuation for controlling a motor 15 
among each processing performed by ECU31, operating and stopping the electric 
fan 17, and is performed by regular interruption for every predetermined time. 
[0045] If processing shifts to this routine, ECU31 will read first the signal which 
shows various operational status, such as the cooling water temperature THW, in 
step 201 based on detection results, such as various sensors including a coolant 
temperature sensor 20. 

[0046] Next, in step 202, the current cooling water temperature THW judges 
whether it is higher than the fan actuation reference temperature TFON. And when 
the cooling water temperature THW is not higher than the fan actuation reference 
temperature TFON, in step 203, it judges whether the electric fan 17 is operating 
(ON). And when the electric fan 17 is not operating, subsequent processing is once 
ended. Moreover, when the electric fan 17 is operating, in step 204, the current 
cooling water temperature THW judges whether it is lower than the fan halt 
reference temperature TFOFF. And when the cooling water temperature THW is 
not lower than the fan halt reference temperature TFOFF, the cooling water 
temperature THW exists between the already described hystereses, and once ends 
subsequent processing as what does not still need to stop the electric fan 17. 
[0047] Moreover, when the cooling water temperature THW is lower than the fan 
halt reference temperature TFOFF, in step 205, a predetermined signal is outputted 
to the actuation circuit 21 in order to stop the electric fan 17 (off), and a motor 19 is 
stopped. And in step 206, clear [ of counted value C of a counter ] is carried out to "0", 
and subsequent processing is once ended. 



[0048] On the other hand, in said step 202, when the cooling water temperature 
THW is higher than the fan actuation reference temperature TFON, it shifts to step 
207. In step 207, a predetermined signal is outputted to the actuation circuit 21 in 
order to operate the electric fan 17 (ON), and a motor 19 is operated. 
[0049] Next, in step 208, while recognizing current operational status based on the 
various signals read this time, it judges whether predetermined study conditions (it 
is [ the 1st example and ] this meaning mostly) are satisfied. And when study 
conditions are not satisfied, it jumps to step 206, clear [ of counted value C of a 
counter ] is carried out to "0", and subsequent processing is once ended. 
[0050] Moreover, in step 209, when study conditions are satisfied, counted value C 
of a counter is incremented "1" every in order to measure operating time. Next, in 
step 210, the operating time of whether to be larger than the reference value TO 
with which said counted value C was defined beforehand, and the electric fan 17 
judges whether it is longer than the conventional time defined beforehand. Here, 
when a thermostat 16 deteriorates with time, it is in the inclination for the 
temperature (predetermined value) which the thermostat 16 concerned opens and 
closes to rise. In this case, time amount will be taken until it becomes that in which 
the cooling water temperature THW cannot fall easily and the electric fan 17 stops 
actually, even if the electric fan 17 operates as shown in drawing 7 . That is, 
operating time is in the inclination used as a long thing. For this reason, when 
operating time becomes longer than the conventional time, degradation of a 
thermostat 16 etc. takes place, each original reference temperature of the electric 
fan 17 is out of range, and what can incorrect-operate is presumed. And in the 
above-mentioned step 210, when counted value C is larger than a reference value 
TO, each reference temperature is amended and it shifts to step 211 as what needs 
to avoid protraction of the electric fan's 17 operating time. 

[0051] That is, in step 211, while setting up the value which added the 
predetermined value beta to the fan actuation reference temperature TFON till 
then as a new fan actuation reference temperature TFON, the value which added 
the predetermined value gamma to the fan halt reference temperature TFOFF till 
then is set up as a new fan halt reference temperature TFOFF. And ECU31 once 
ends subsequent processing. On the other hand, subsequent processing is once 
ended in order to aim at continuation of a count, when the electric fan's 17 operating 
time is shorter than the conventional time and predetermined conditions are 
[ which is not larger than a reference value TO ] ready in a next routine in step 209. 
[0052] As explained above, although there is a difference in the approach of decision 
of the electric fan's 17 incorrect actuation in this example, fundamentally, the 
operation effectiveness almost equivalent to the 1st example mentioned above is 
done so. That is, when predetermined study conditions are satisfied and the electric 
fan's 17 operating time becomes longer than the conventional time, degradation of a 
thermostat 16 etc. takes place, each original reference temperature of the electric 
fan 17 is out of range, and what can incorrect-operate is presumed. And in this case, 
it is set up as a fan halt reference temperature TFOFF with the new value which 



was set up as a fan actuation reference temperature TFON with the new value 
which added the predetermined value beta to the fan actuation reference 
temperature TFON till then, and added the predetermined value gamma to the fan 
halt reference temperature TFOFF till then. For this reason, as an alternate long 
and short dash line shows to drawing 7 , the electric fan 17 is turned on with the fan 
actuation reference temperature TFON also with a high twist till then (timing tlb), 
and a twist is also turned off with the high fan halt reference temperature TFOFF 
till then (timing t2b). 

[0053] Therefore, even if the original reference temperature of the electric fan 17 is 
out of range and he will be in the condition that it can incorrect-operate, it can 
control that the electric fan's 17 actuation delays unusually. Consequently, the same 
effectiveness as the 1st example is done so. 

[0054] In addition, this invention is not limited to each above-mentioned example, 
for example, may be constituted as following. 

(l) In case the fan actuation reference temperature TFON and fan halt reference 
temperature TFOFF were amended, he was trying to judge whether study 
conditions were satisfied in said example, but shape may be taken when not judging 
the study conditions concerned. 

[0055] (2) Although the predetermined value beta is added to the fan actuation 
reference temperature TFON and he was trying to add the predetermined value 
gamma to the fan halt reference temperature TFOFF on the occasion of amendment 
in said example, respectively, the same value is [ both ] sufficient as the both-places 
constant values beta and gamma. Moreover, you may be the value changed 
according to various conditions. 

[0056] (3) In said example, in the case of the cooling system of a V-type engine, 
shape was taken, but in the case of other straight engine etc., shape may be taken. 
(4) Although the thermostat 16 was formed in unification partial 15a of the bypass 
path 15 to the second path 12, you may make it prepare in the unification part of 
the first path 11 and the bypass path 15 in said example. 

[0057] It is not indicated by each claim of a claim and the technical thought which 
can be grasped from each above-mentioned example is indicated with the 
effectiveness below. 

(a) In the control unit of an electric fan according to claim 1, 2, or 3, it is 
characterized by coming to contain a thermostat as one of the components relevant 
to said electric fan's control unit. By considering as such a configuration, generating 
of the nonconformity accompanying degradation of a thermostat and tolerance can 
be controlled. 
[0058] 

[Effect of the Invention] As explained in full detail above, according to the control 
unit of the electric fan of this invention, the outstanding effectiveness that 
generating of the nonconformity by a fan operating ratio increasing can be 
controlled is done so. 
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PURPOSE: To restrain generation of inconvenience to be generated by increase of availability of a fan. 
CONSTITUTION: A radiator 9 is arranged in front of an engine 1, and a cooling water passage 13 is 
formed of water jackets 3, 5, a first passage 11, a radiator 9, a second passage 12, and a bypass 
passage 15. A thermostat 16 is arranged on the specified part, and a motor-driven fan 17 is so provided 
as to face the radiator 9. The cooling water temperature is detected by a water temperature sensor 20. 
When the specified learning condition is satisfied, and when the rate of change of the temperature in 
the specified time before the time when the motor-driven fan 17 is stopped is lower than the reference 
rate of change, values obtained by adding the specified value to the fan operating reference 
temperature and the fan stopping reference temperature are respectively taken as new reference 
temperatures. Even if the motor-driven fan 17 is erroneously operated out of the range of the original 
reference temperature caused by the deterioration of the thermostat 16, the set temperature is suitably 
corrected, and the operation time of the motor-driven fan 17 is restrained from being lengthened. 
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vi 7^^^cosm^co$E!a^r^ibU9 ^^tw 
7o^^oii^[c^9^^^^oti^%^Ji-5 

[0 0 4 1 ] Sfc,. *38i£«»J-Ctt, ^fkfAT^S 

[0 0 4 2] (»2H1S«) fctc, *JMS«:JUWfcLfc 
!B2Xlfe«|«rB6 l 7Kfl6oTRWi-5 0 fiU *H1£ 



[0 0 4 3] *3!lfiflWC:fcV*Ttt, §|7 7 V 1 7 <Dgl 

fc^>o ^it, ECU3H1 mm^A. m^mmm^ 

[0 0 4 4] ±ie^J:5*w*aSixTft 5*H*6 

^ir— Hi, ECU3 UcioTSffSixa^lwj 
1 5^JilTt«i77yi 7*rfMBu ffjt 

[0 0 4 5] fel^^^-^y(C^tTt^)^, ECU 
3 1 f*3:i\ **ry?Z 0 1 tc^^T, 7k?&irv^2 0 

*«aTHw#o#*iBE«tt*^-f«#*tt*atf. 

[0 0 4 6] ^7 L ^7 P 2 0 2ICio^t, SffiO^ 

iPTKffiTHWj&s. 77^1SWlTFONinil 
^a»5j&v**»rJ-S. IT, »S*flTHWiS7 7^ 
{^IS^STFONi 0 fcaS< ftV^»fr{Ctt, 
y2 0 3t:io^T, W7 7 VI 7jfiStfs» (;TV) It 

7t, 8«77>i7^fffliLTi/>5i*i:(i, 

2 0 4(C:fc^T, m«E^>*a7K?fiTHW*S % 7 r VfflL 

MUST F O F F J: 5 t» W«r«Kt 5, 

T\ ?&S7KiaTHWiS7TVffJt»2Ji«aSTFOFFJ: 

[0 0 4 7] ft^THW^7 7^il:IM 

fTFOFFi^iSi/^Cfj:, 7ry7*2 0 5C^ 

EIK2 UCBf*^«#«rffl*L, ^19^i$t 
6o -t It, ^xy^2 0 6 (C*5V>T, # £ V^<D;fr £ 
vhffiC^r roj (c^y-^L, -tO«0«sa«r— BJ&T 

[0 0 4 8] — 0 2tC*5l^-C\ ftSl 

Tk^THW^ 7 7 v^KSmtaST FONiHIi^a 

^7 77^2 0 7(^^50 ^7^7*2 0 7 
^t^Tti, tg;l77 VI 7£rf£» (^-V) $-^5-<<, 
iESjlHlSS 2 1 lcBfK^*»«:ffl* 1 9 £^&> 

[0 0 4 9] ^(C, 77*2 0 8tCioV>T. ^[H3^^ 
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&&iLi,x^zi>*&t>*&*nm-r&. tit, 
[0 0 5 0] ¥»ftf*astfftLT^a»*fctt, 

^f^2l Oldifc^tfi, l«lE#*>MtCas 
tl)7 7> l 7 0ffflttiB*|Ba^ ^fcSfcbixrtLXgs 

BUB* 9 fcft^a*5a*£¥U»rf-*. ::t\ -**-— 

£ 0 H7tc:^i-<fc9^, >i 7a*fE 

fo5 0 Z<Dtz#>. fHtt*IB*'SV*IBJ:9 fc*<*o*: 
*;/ K 1 6 0^b»s&Sjg- 0 , Htfr 

t<Z)iE^^5^T*fc5o tit, ±12*7 y;/ 2 1 

^FlSl<O*»|<kS:0i8L-C^S^S^fe5.t<Di: It, * 
[0 0 5 1 ] i"*i5*>, ^fy^2 1 1 l£:fc^tl±, t 

ti^ to ^ r ^fmsDuue t f o n icbtjm is" £#og: 
ufc««:«ffctt ? r >Ymmmm&T fon^ ltis^ 

-fz>bhhlz. s tMt07r yffJhS*ia«TFOF 
F i:^lv«I LfcK«fc<e7 7 >f^ihS^rU^ 

TFOFFtltRtt50-Cfc5. tit, ECU3 
0 9l:fc^t, #*>hffiC*sX*teT0<fc9fc*:#< 
IB J: 9 &SO/u— ^Ic^^t/Sffio 

wiomi^ -)> h«^^5-<< , torn 

[0 0 5 2 ] ^IMlfcJ;^:, *jMB«fc*3V*T 

tt, ^®I77>'1 7(0»f^»0*IJ»f(0*8fe^j3l^tffiiS 
/S&LfcS^K^t, ^177V17^»WS 

oai^TRfai 1 5 s to tassixs. tut, a> 

^^i^cit, tnt "CO 7 7 >f^«)S2|iaS T F o N 

FONilt^^ix, -tixS-CO^r^ffJhS 
MfiT FOFF CStly ^^JD» lfelffitft77 



«>, E7^-*«j|6-c^-r < t 5fc, >- 1 7 ft. 

t^t*j; 9 t^v^r^i^m^TFONt*:/ 

^ (^'{;y^tlb) , tix*tJ: 9 t)ilv^77^ 
ffitS«£ST FOFF t*3i-7 (^>f;y^t2 
b) , 

[0 0 5 3] fifcot, ^®]77> 1 7iS^S]OXWaS 
0«B^t?»f^»L5-5*»C35eofet Itt, Sib? 
7>1 7 0ffftis^ { -jtJII!ft-*-<50«:»«iJ-r5wi:3fts 
t#5, toil, JBl*16«i:IW«0»**:*-t-50 
t*>5, 

[0 0 5 4] ft, *««tt±E#JW«fclRjeS*tr, 

« «at o *□ < m& itfei^, 
(i) wjmnmmx-n, 7 7 >«ikitfons 

t/7 7 Vlf Ihl^lT FOFF OilE^tT P^IC, ^ 

[0 0 5 5] (2) ftfT!E2li£0Jtte, MIIC^I, 77 
^ft**«a«TFON»c3fK1iti3S:, ^r^fltjhSW 
rUSTFOF Ficftlv *ttLt*H*nJH"S«t pel 

fc, tl^lC^lttltSItfcottxtV^ 
[0 0 5 6] (3) (IWa*16« Ttt, Vixyi?yroft 

(4) jftlE*lfc«-Ctt, M 6^rm-iSSS 

1 2 iC^-TS^^^iiK 1 5 O^SEffl^ 1 5 a 

5 x oizLtitf* jb— a* 1 1 t'<>f'<;*a*i 5 <to 

*«»»l:Rtf 5 <fc 5 J- 1 1 «t ^ 0 
[0 0 5 7] #ffff3ftoteffio#lt*:3l(cfBttSn^v> 

(a) MlaMtl, 2Xtt3JCE«om»7r>'OfB»BE 

co lot it, f-«^yhm-eft5:it«t 
tt5o 5 7- ^-** 

t#£ 0 
[0 0 5 8] 

>-o*J»3g«fcJ:^*i, 7 r tic* 

[{ill] **w<o**tt*«bfc*ric*»W-*-5«**« 
[H2] JBi3llt«*ci3»t5*«i7rvoM«iS6««r* 
[B3] »i3Sifc«K:*Jtt* r8B7 7>'SJ»/^f 
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[IB 6] JS2ltlt«tC*5rt5 r«B7r>»J#P/^- 
[17] *2S816««c*5V^r*IBlc«-i-5a««ft*:« 



l-^Vv'^ 9-7^-^, i 3 -ftSWcfflK, 1 
7 •■■««) 7 7 2 0 -7K«attttS^atr«dc-t-67k?air 

a*fls»*aj*», si^sm 

»Wt5ECU. 
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